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Description 

(1) Field of the Invention 

This invention relates to extremely lightweight foamed metals, particularly aluminum and alloys 
5 thereof, comprising a multiplicity of cells, and to a method of producing the foamed metal in which the 
multiplicity of cells are uniform in size. This invention relates also to a sound absorbing material having 
excellent sound absorption characteristics over a wide acoustic frequency range from low to high 
frequency and an electromagnetic shielding material having excellent shielding characteristics, which are 
based on the foamed metal. 
70 The foamed metal has a thin film aggregate structure of a plurality of uniformly dispersed cells having 
an average diameter of from 2 to 10 mm, has an extremely light weight as represented by an apparent 
specific gravity of from 0.2 to 0.8, and has excellent sound absorbing and electromagnetic shielding 
properties. Accordingly, the foamed metal is extremely useful as constructional material, structural 
' material and functional material having many functions. 

15 

(2) Description of the Prior Art 

Hitherto, a variety of studies and inventions have been made concerning means for producing foamed 
metals, but there has not been practiced a method for economically producing an extremely lightweight 
foamed metal consisting of a uniform aggregate of cells, because of much difficulties involved. In order to 

20 produce a foamed metal, it has been attempted to use a foaming agent such as hydrous inorganic 
compounds and metal hydrides which decomposes at a temperature slightly higher than the melting point 
of a metal to be foamed, e.g., aluminum or an alloy thereof, and as a means for raising the viscosity of a 
molten metal, it has been attempted to blow air or the like into the molten metal or use an oxygen- 
containing chemical as a thickener (see e.g. FR — A — 2,035,676). However, satisfactory foamed metal has 

25 not yet been obtained by such means. 

Basically, it is important to appropriately select a combination of the kind and amount of the thickener 
for quickly producing the molten metal with a proper viscosity and the kind and amount of the foaming 
agent for appropriate formation of foam. In addition, in the process of solidification of the molten foamed 
metal by cooling it is necessary to reduce the loss of gas generated through decomposition of the foaming 

30 agent, and in order to prevent differences between the bubbles in the inside part of the foamed metal and 
those at peripheral part of the foamed metal as well as prevent formation of cavities at the time of 
solidifications it is necessary to appropriately control the pressure inside the mold. 

In addition, the recent development of electronic apparatuses has brought about a serious problem of 
electromagnetic wave interference. To cope with the wave interference, it has been attempted to thermally 

35 spray zinc or apply a conductive coating material to plastic casting of the electronic apparatus or to mix a 
conductive filler into the plastics. However, satisfactory results have not been obtained by such means. 

Besides, though there have been used wood, synthetic resins, plywood, etc. as constructional material 
for walls, desks, cupboards and the like, all of these materials have both merits and demerits In view of 
flame retardancy, weight, strength, cost, etc. Constructional plates are, in many cases, desired to be light in 

40 weight, excellent in flame retardancy and capable of being produced at low cost. 

Summary of the Invention 

This invention contemplates to solve the above mentioned problems. 

Accordingly, the present Invention provides a method of producing a foamed metal having an 

45 apparent specific gravity of from 0.2 to 0.8 and comprising an aggregate of polygonal closed cells having 
an average diameter of from 2 to 10mm, which comprises adding a foaming agent and a thickener to a 
molten metal and agitating the melt, said molten metal being aluminum or an alloy thereof, said thickener 
being metallic calcium and said foaming agent being titanium hydride, wherein said thickener is added to 
said molten metal in an amount of from 0.2 to 8% by weight the melt is agitated to adjust the viscosity of 

so said melt, then powdered titanium hydride is added to the melt in an amount of from 1 to 3% by weight, 
and the melt is agitated to effect foaming. 

In a preferred embodiment of the invention, before the addition of the thickener the entire body of a 
mold is heated to a temperature not lower than the melting point of the metal to be foamed, thereafter in 
the process of growth of the foam the mold is closed in the condition in which an air release port is 

55 provided, air inside the mold is released to the exterior by expansion of a multiplicity of bubbles generated 
on thermal decomposition of the foaming agent, the molten metal is permitted to fill up the interior of the 
mold to close the release port thereby hermetically sealing the mold, the internal pressure of the bubbles in 
the hermetically sealed mold is increased to form a uniform cellular structure under the balanced internal 
pressures of the bubbles, then heating of the mold is stopped to cool and solidify the foamed metal. 

so In another embodiment of the invention, there is provided a sound absorbing material produced by 
cutting a foamed metal obtained in accordance with the method of the invention to form a plate form body 
having the cut surface as an outer surface, with inside surfaces of the foam cells in said surface exposed to 
form a ragged pattern. 

The sound absorbing plate is preferably produced by providing through-holes in cell walls of the 
65 foamed metal so as to communicate both sides of the foamed metal plate to each other. 
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In a further embodiment of the invention, there is provided an electromagnetic shielding plate 
consisting of a foamed metal obtained in accordance with the method of the invention, wherein the 
diameter of through-holes communicating both sides of the plate to each other is not larger than 5mm. 
In a further embodiment of the invention, there is provided a foamed metal laminate plate comprising 
5 a synthetic resin layer adhering to at least one side of a plate form body of a foamed metal obtained in 
accordance with the method of the invention, the resin layer penetrating into exposed pores of the foamed 
metal. 

In this structure the main body consists of the foamed metal, so that an extremely lightweight plate 
having good flame retardency and a certain extent of strength can be produced at low cost. 

to The foamed metal preferably has a thin film aggregate structure of uniformly dispersed polygonal 
cells, and is not only light in weight, free of directionality and structurally strong but also excellent in 
sound-absorbing and electromagnetic shielding properties, and accordingly is extremely useful as 
constructional, structural or functional material having many functions. 

During production of the metal the mold is preferably fitted with a lid with appropriate weight which 

is has an air release hole for releasing the gas generated in the mold as the molten metal expands due to 
foaming, thereby preventing release of gas contained in the bubbles of the foamed metal and maintaining 
balanced gas pressure in the bubbles, to form a homogeneous cellular structure. In place of the lid for the 
mold, a flat plate with appropriate weight may be used. The plate is floated on the molten metal in direct 
contact with the surface of the molten metal so that the plate is pushed upward by the internal gas pressure 

20 of bubbles while being balanced with the gas pressure, thereby maintaining the size of the bubbles to be 
uniform. 

Brief Description of the Drawings 

Figs. 1(A) to 1(D) illustrate schematically the method of producing foamed metal according to this 
25 invention; 

Fig. 2 shows diagrammatically the relationship between the gas pressure and the volume of foamed 
aluminum in a conventional method; 

Fig. 3 shows diagrammatically the relationship of aluminum temperature T, time S and operation at 
each stage; 

30 Fig. 4 shows diagrammatically the relationship between the gas pressure and the volume of foamed 
aluminum in the method according to this invention; 

Fig. 5 shows schematic illustration of a homogeneous foamed aluminum obtained according to this 
invention; 

Figs. 6(A) and 6(B) illustrate spherical molds usable according to this invention; 
35 Fig. 7 illustrates craters formed at the free surface part of a foamed metal which is foamed in the 
condition shown in Fig. 1(B); 

Fig. 8 illustrate a mechanism of sound absorption; 

Fig. 9(A) to 9(D) illustrate examples of fitting of a foamed metal sound absorbing plate; 
Figs. 10(A) and 10(B) show the measurement results of sound absorption percentage of foamed 
40 aluminum sound absorbing plates; 

Figs, 11(A) to 11(D) show the measurement results of electromagnetic shielding characteristics in 
terms of wave transmission loss versus frequency; 

Figs. 12(A) to 12(D) show the measurement results of electromagnetic shielding characteristics of an 
electromagnetic shielding material of this invention, comprising a plurality of through-holes larger than 5 
45 mm in diameter; 

Figs. 13(A) to 13(C) illustrate lightweight composite plates utilizing a foamed metal according to this 
invention. 

Detailed Description of the Invention 
so The following examples are used to illustrate this invention. 

Example 1 

Aluminum was melted at 720°C, and 1.6% by weight of calcium was added to molten aluminum and 
stirred to increase the viscosity of the melt Though the viscosity adjustment can be achieved also by an air 

55 blowing method instead of addition of the thickener, in such a method it is necessary to stir the melt for a 
very long time in order to retain the thermally decomposed gas of a foaming agent in the melt and to 
thereby provide the melt with a viscosity sufficient to maintain closed foam. On the other hand, when 
calcium, which has high affinity for oxygen, is added to the melt as a thickener and the melt is stirred, it is 
possible to thicken the melt In a very short time. In this case, addition of less than 0.2% by weight of 

60 calcium leads to the need to stir for a long time, which is extremely disadvantageous from the viewpoints 
of efficiency and economy. The purpose of thickening the melt can be sufficiently accomplished by the 
addition of up to 8% by weight of calcium. 

Beside, when 1.6% by weight of powdered titanium hydride as a foaming agent is added to the melt 
maintained at 720°C after viscosity adjustment and the melt is stirred, a homogeneous foamed material 

65 with a porosity of about 90% can be obtained. If the amount of titanium hydride is less than 1 % by weight. 
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sufficient foaming does not take place. If the amount is more than 3% by weight, excessive foaming occurs, 
and a long time is required for stirring, or the film structure of foam is broken or a uniform film structure 
cannot be easily obtained. Therefore, an appropriate amount of titanium hydride to be added is from 1 to 
3% by weight. 

5 The present invention resides in a method of producing a foamed metal, which comprises adding 
calcium as a thickening agent to molten aluminum or alloy thereto in an amount of from 0.2 to 8% by 
weight, followed by stirring to adjust the viscosity of the melt, then adding from 1 to 3% by weight of 
powdered titanium hydride as a foaming agent to the melt, and stirring the melt to effect foaming. By this 
method, it is possible to produce a foamed metal having a cellular structure consisting of cells of uniform 

io size and shape, and to produce the foamed metal on an industrial scale. 

Example II 

The reference photograph shows a cut surface of foamed aluminum produced according to this 
invention. 

is According to the invention, the method of producing a foamed metal comprising a multiplicity of 
closed cells comprises adding a foaming agent and a thickener to a molten metal and agitating the melt, 
wherein the entire body of a mold is heated to or above the melting point of a foamed metal, calcium as the 
thickening agent is added to molten aluminum or alloy thereof in an amount of from 0.2 to 8% by weight, 
followed by agitating the melt to adjust the viscosity of the melt, then powdered titanium hydride is added 

20 to the melt in an amount of from 1 to 3% by Weight, followed by agitating the melt to effect foaming, and in 
the process of growth of the foam the mold is closed in the condition in which an air release port is 
provided, air inside the mold is released to the exterior by expansion of a multiplicity of bubbles generated 
on thermal decomposition of the foaming agent, the molten metal is permitted to fill up the interior of the 
mold to close the release port thereby hermetically sealing the mold, the internal pressure of the bubbles in 

25 the hermetically seated mold is increased to form a uniform cellular structure under the balanced internal 
pressures of the bubbles, then heating of the mold is stopped to cool and solidify the foamed metal. 

In Figs. 1, a mold 1 is charged with molten aluminum 2 to which a foaming agent is added, and molten 
aluminum 2 is stirred by a stirrer 3. The mold 1 is heated by a heater 4 disposed around the mold 1. As 
shown in Fig. 1(B), decomposition of the foaming agent causes molten aluminum 2 to expand to be foamed 

so aluminum 20, and the internal gas pressure (P 2 ) is raised, so that the pressure P 2 overcomes the total sum 
P, of the atmospheric pressure and the viscous drag of molten aluminum thus leading to expansion of a 
multiplicity of bubbles. Since the mold 1 is opened to the atmosphere on one side thereof and a free surface 
is formed, each of the bubbles is expanded arbitrarily by the internal gas pressure thereof, resulting in an 
aggregate of cells which are extremely non-uniform in size and shape. 

35 Fig. 2 shows a diagram of the relationship betwween the gas pressure and the volume of foamed 
aluminum. In the figure, the volume V 0 of molten aluminum at the time point A when stirring is started with 
addition of a foaming agent is increased to a volume V, at point B while substantially maintaining the gas 
pressure P*, during the addition of the foaming agent In this case, since the time of addition of the foaming 
agent varies, the amount of gas already generated also varies, so that the cells thus formed differ in . 

40 volume. The volume of foamed aluminum 20 gradually increases from a value VI at the time of completion 
of the addition of the foaming agent (point B) to a value V s at point C of completion of solidification, 
accompanied by an increase of the gas pressure. 

When foaming is continued in the state shown in Fig. 1(B) according to a conventional method, foamed 
aluminum 20 thus formed is solidified earliest at its free surface in contact with the outside air, and the 

45 solidified surface is broken by the gas pressure to form craters 29 as shown in Fig. 7. In addition, the cells 21 
in the foamed aluminum 20 differ in size, with larger cells 22 formed at and near a central part which 
solidifies last. When foamed aluminum 20 is solidified and cooled to normal temperature, the gas 
contained in each cell is also cooled, so that the internal pressure is lowered as indicated at point D in Fig. 2. 
Fig. 3 shows diagramatically the relationship of aluminum temperature T, time S and operation at each 

so stage. In the figure, point a, is the time point of mixing the foaming agent and starting stirring at a 
temperature Ta higher than the melting point (M.P.) of aluminum, point a 2 is the time point when stirring is 
finished, and point a* is the time point when heating of the mold 1 is stopped, molten aluminum being 
foamed while maintaining it above the melting point thereof in the period from point a, to point a 3 . Point b 
is the time point when foamed aluminum reaches the melting point thereof, then the solidification is 

55 finished at point c, and foamed aluminum reaches normal temperature (R.T.), whereon it is taken out of the 
mold 1. 

A basic operation in the method according to the present invention is to close the mold 1 at point a 2 in 
Fig. 3, that is, at the time when stirring after addition of the foaming agent is completed. Namely, as shown 
in Fig. 1(C), a lid 9 preheated to the foaming temperature Ta is fitted to the mold 1, thereby closing the mold 

60 1 in the condition in which an air release port 10 is formed. A plurality of air release ports 10 may be formed 
at appropriate positions. Preheating of the lid 9 is performed because if the lid temperature is low the 
expanding free surface of aluminum being foamed is lowered to below the melting point of aluminum, 
which prevents sufficient foaming. In addition, the relation between the size of the mold 1 and the amount 
of molten aluminum 2 placed therein is so set that the finished product has a predetermined expansion 

65 ratio. 
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When the pressure P 2 of the gas generated in foamed aluminum 20 exceeds the air pressure P 3 in the 
internal space 8 of the mold 1, bubbles in foamed aluminum 20 expand, whereby air in the space 8 is 
released through the release port 10. When foamed aluminum 20 continues expanding to fill up the closed 
mold 1, the release port 10 is closed by molten aluminum 20, as shown in Fig. 1(D), and the mold is 

5 hermetically sealed. As a result, the bubbles not yet grown large due to insufficient liberation of the gas in 
the foaming agent retains the pressure P 2 to form a homogeneous cellular structure of balanced cell shape 
and size. Namely, though the bubbles near the free surface expand to be larger than the bubbles at other 
part if the mold 1 is not hermetically sealed, the above-mentioned hermetical sealing of the mold 1 ensures 
that the expansion of the bubbles near the free surface is obstructed by the pressure of the other bubbles so 

to that the bubbles become substantially uniform in size. 

In Fig. 4, at point A t the foaming agent is mixed and stirring is started. From the time point A 2 when the 
preheated lid 9 is fitted to close the mold 1, the internal pressure P 2 of the bubbles increases and, after the 
time point B when foamed aluminum 20 fills up the mold 1, the internal pressure increases to P c under a 
constant volume VI of foamed aluminum, resulting in a uniform aggregate of bubbles. At this time point 

'5 (corresponding to point a 3 in Fig. 3) the mold is taken out of a furnace and is cooled to normal temperature, 
whereby homogeneous foamed aluminum 24 is obtained with cells 23 of approximately equal size as 
shown in Fig. 5. 

Various modifications can be made of the shape of the mold used in the above-mentioned method; for 
instance, spherical molds 5 as shown in Figs. 6(A) and 6(B) may be used. In the figures, Rg. 6(A) illustrates 
20 the condition wherein a spherical mold is charged with molten aluminum 2, and Fig. 6(B) shows the 
condition wherein molten aluminum 20 has filled up the mold 5 to hermetically seal the release port 10. 

Example III 

This example shows the use of foamed aluminum produced according to this invention as a sound 
25 absorbing material. Though a sound absorbing effect is obtained by cutting a foamed metal into a plate 

form to expose the rugged surfaces of foam, a higher sound absorbing effect can be obtained by forming 

through-holes in cell walls by drilling or compression to form a gas-permeable foamed metal. 

Fig. 8 illustrates the mechanism of sound absorption. In Rg. 8, a foamed aluminum sound absorbing 

plate 24 provided with through-holes 27 is connected with a sound insulating plate 15, with an air layer 13 
so having a thickness L therebetween. Sound waves 11 are irregularly reflected by the cell walls 26 to be 

reflected waves 12, which are attenuated through interference. On the other hand, sound waves passed 

through the holes 27 are damped by the spring action of air in the cells 25, and in the air layer, the sound 

waves are attenuated thorough interference with reflected waves 14 from the sound insulating plate 15. 

Rgs. 9(A) to 9(D) illustrate examples of fitting of the foamed metal sound absorbing plate 24, in which Rg. 
35 9(A) shows a sound absorbing plate devoid of through-holes, Fig. 9(B) a sound absorbing plate having 

through-holes. Fig. 9(C) shows the case of using a plurality of sound absorbing plates, and Rg. 9(D) the 

case wherein a sound absorbing plate is applied to a cylindrical silencer. 

Rg. 10 shows the measurement results of sound absorption percentage of a foamed aluminum sound 

absorbing plate 24 having an apparent specific gravity of 0.2 and a thickness of 1 0 mm, with the thickness L 
so of the air layer 11 varied. Rg. 10(A) shows the case of using a single sound absorbing plate, and Rg. 10(B) 

shows the case of using two sound absorbing plates 24, the results being summarized in Table 1 below. 
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Table 1 



Specimen 


I 


II 


III 


Structure 


Line 61 


absent 


1 


0 


FiQ. 9(A) 


Line 62 


present 


1 


0 


Fiq. 9(A) 


Line 63 


present 


1 


20 


Fiq. 9(B) 


Line 64 


present 


1 


40 


Fiq. 9(B) 


Line 65 


present 


1 


60 


Fiq. 9(B) 


Line 70 


present 


2 


20 


Fiq. ?(C) 



Notes I: presence or absence of through-holes in foamed 
aluminum 



II: number of foamed aluminum 
25 III: thickness of air layer (mm) 



As seen in Fig. 10(A), the peak of sound absorption percentage is shifted to the low frequency side as 
the thickness L of the air layer is increased, and as seen In Fig. 10(B) the use of two sound absorbing plates 
30 24 provides a higher sound absorbing effect over a wider frequency range. 

In general, porous materials such as glass wool are used as sound absorbing material. However, glass 
wool is water-absorbent with the result of lowering in sound absorption percentage, and fibers may be 
broken and scattered by vibration or the like. As contrasted to such porous material, the foamed aluminum 
sound absorbing plate of this invention is structurally stronger, free of water-absorbent property, and 
35 provides a higher sound absorbing effect in low frequency range. 

Example IV 

This example shows the case of using foamed aluminum produced according to this invention as an 
electromagnetic shielding material. 

40 Foamed aluminum was cut into a plate form 5 mm thick, and the plates are tested for electromagnetic 
shielding characteristics to determine wave transmission loss versus frequency, the results being shown in 
Figs. 11(A) to 11 (D). Fig. 1 1 (A) shows wave transmission loss in a frequency region of from 0 to 1 00 KHz, 
Fig. 1KB) in a region of from 0 to 1 MHz, Fig. 11(C) in a region of from 0 to 100 MHz, and Fig. 11(D) in a 
region of from 0 to 1000 MHz, respectively. Each of the specimens used had many through-holes not larger 

45 than 1 mm in diameter and some through-holes not larger than 5 mm in diameter. The electromagnetic 
shielding effect obtained was not less than 30 dB in a frequency region of above 60 KHz and, particularly, 
about 80 dB in a region of above 20 MHz, as shown in the figures. This performance Is comparable to that of 
an aluminum plate of from 1 to 2 mm in thickness, and the efectomagnetic shielding material is said to have 
a satisfactory shielding effect 

so Figs. 12(A) to 12(D) show the measurement results of electromagnetic shielding characteristics of 
electromagnetic shielding materials according to this invention which have a multiplicity of through-holes 
exceeding 5 mm in diameter. Fig. 12(A) shows the wave transmission loss (dB) in a frequency region of 
from 0 to 100 KHz, Fig. 12(B) in a region of from 0 to 1 MHz, Fig. 12(C) in a region of from 0 to 100 MHz, and 
Fig. 12(D) in a region of from 0 to 1000 MHz. Although a high shielding effect of about 60 dB is obtained in 

55 high frequency region, the shielding characteristic is lowered in a lower frequency region. Namely, where 
through-holes are provided, the shielding effectis insufficient if the hole diameter is 5 mm or larger, but 
when the diameter is not larger than 5 mm, a high electromagnetic shielding effect can be obtained over a 
wide range of frequency. 

so Example V 

This example illustrates a lightweight composite plate based on the foamed metal according to this 
invention. 

In Fig. 13(A), a composite plate 28 comprises a foamed metal layer 24 laminated with a synthetic resin 
layer 29, with the resin eating into rugged part of the foamed metal to join the layers 24 to 29 to each other. 
65 The foamed metal may be aluminum, zinc, lead, copper, bronze or the like. 
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To produce the composite plate 28, a foamed metal is cut into a plate form to form a foamed metal 
layer 24, which is placed in a mold (not shown), and a liquid synthetic resin is poured into the mold form 
above the layer 24. As a result, the resin flows into the rugged parts of the surface of the foamed metal to 
form a synthetic resin layer 29 and, at the joint part, the resin eats into the rugged parts of the surface of the 

5 foamed metal to firmly join the resin and the metal. Therefore, since the layers are joined to each other by 
mechanical eating-in, there is no need for adhesives, neither special devices for applying an adhesive nor 
cure time for drying and solidification of the adhesive is required. Therefore, the joining process is simple, 
there is no possibility of delamination with time, and the composite plate has excellent durability. After 
producing the composite plate, an appropriate pattern or the like may be provided on the surface of the 

io synthetic resin layer by printing or other means. 

In the above-mentioned production process, the step of pouring a liquid synthetic resin onto the 
foamed metal layer in the mold may be replaced by the steps of uniformly scattering expandable 
polystyrene beads on the foamed metal layer and heating the beads to expand them to form a foamed 
synthetic resin layer. The foamed resin layer also eats into the rugged parts of the surface of the foamed 

75 metal layer at the time of expansion to results in a firm joint. An alternative method for producing the 
composite plate may be employed in which either one or both of the synthetic resin and the foamed metal 
are heated to the softening point of the resin, and pressure is applied to them in the width direction to 
achieve lamination. 

Fig. 13(B) shows another embodiment of this invention, in which synthetic resin layers 29 are provided 
20 respectively on both sides of a foamed metal layer 24. Further, in the example shown in Fig. 13(C), foamed 
metal layers 24 are laminated respectively on both sides of a synthetic resin layer 29. Also in these 
composite plates, firm joint between the layers is achieved by eating-in of the synthetic resin into the 
rugged parts of the surface of the foamed metal layer, in the manner mentioned above. 

The thickness of the composite plate in any of figs. 13(A), 13(B) and 13(C) may be determined 
25 depending on the use of the composite plate, and is not particularly limited. For instance, the thickness of 
the foamed metal layer may be set to be from 15 to 100 mm, and the thickness of the synthetic resin layer 
may be set to be from 0.05 to 50 mm. 

The plain shape and size of the composite plate may be set in the production step according to the use, 
or the composite plate produced is cut to predetermined size for use. The composite plate thus obtained 
30 can be used as a walling material, furniture or other constructional plate material. In any of these uses, the 
composite plate of this invention is excellent in view of lightweightness, flame retardancy, strength, cost 
and the like. 

As has been described above. Example V consists in a laminate of a foamed metal layer and a synthetic 
resin layer firmly joined mechanically, and since the main body is formed of a foamed metal, the composite 
35 laminate is extremely lightweight and has excellent flame retardancy and durability. In addition, according 
to this example, a plate material having a certain degree of strength can be produced at low cost, which 
displays superior function when applied to constructional plate material or the like. 

Claims 

40 

1. A method of producing a foamed metal having an apparent specific gravity of from 0.2 to 0.8 and 
comprising an aggregate of polygonal closed cells having an average diameter of from 2 to 10mm, which 
comprises adding a foaming agent and a thickener to a molten metal and agitating the melt, said molten 
metal being aluminium or an alloy thereof, said thickener being metallic calcium and said foaming agent 

45 being titanium hydride, wherein said thickener is added to said molten metal in an amount of from 0.2 to 
8% by weight, the melt is agitated to adjust the viscosity of said melt, then powdered titanium hydride is 
added to the melt in an amount of from 1 to 3% by weight and the melt is agitated to effect foaming. 

2. A method according to claim 1, wherein before said addition of said thickener the entire body of a 
mold is heated to a temperature not lower than the melting point of said metal to be foamed, thereafter in 

so the process of growth of the foam the mold is closed in the condition in which an air release port is 
provided, air inside said mold is released to the exterior by expansion of a multiplicity of bubbles generated 
on thermal decomposition of the foaming agent, said molten metal is permitted to fill up the interior of said 
mold to close said release port thereby hermetically sealing said mold, the internal pressure of said 
bubbles in said hermetically sealed mold is increased to form a uniform cellular structure under the 

55 balanced internal pressures of said bubbles, then heating of said mold is stopped to cool and solidify said 
foamed metal. 

3. A sound absorbing material produced by cutting a foamed metal obtained in accordance with the 
method of claim 1 to form a plate form body having the cut surface as an outer surface, with inside surfaces 
of the foam cells in said surface exposed to form a ragged pattern. 

60 4. A sound absorbing plate according to claim 3 and produced by providing through-holes in cell walls 
of said foamed metal so as to communicate both sides of said foamed metal plate to each other. 

* 5. An electromagnetic shielding plate consisting of a foamed metal obtained in accordance with the 
method of claim 1, wherein the diameter of through-holes communicating both sides of said plate to each 
other is not larger than 5 mm. 

65 6. A foamed metal laminate plate comprising a synthetic resin layer adhering to at least one side of a 
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plate form body of a foamed metal obtained in accordance with the method of claim 1, said resin layer 
penetrating into exposed pores of said foamed metal. 

Patentanspruche 

5 

1. Verfahren zur Herstellung eines Metal Ischa urns, derein scheinbares spezifisches Gewicht von 0,2 bis 
0,8 besftzt und ein Aggregat von polygonalen geschlossenen Zellen mit einem durchschnittlichen 
Durchmesser von 2 bis 10 mm umfaBt, gekennzeichnet durch die Zugabe eines Schaumbildners und eines 
Eindickers zu einem geschmolzenen Metall und das Ruhren der Schmelze, wobei das geschmolzene Metall 

jo Aluminium oder eine Legierung davon ist, der Eindicker metallisches Calcium ist und der Schaumbildner 
Titanhydrid ist, und wobei der Eindicker in das geschmolzene Metall in einer Menge von 0,2 bis 8 Gew.% 
zugegeben wird, die Schmelze zur Einstellung der Viskositat der Schmelze geruhrt wird, dann 
pulverisiertes Titanhydrid in die Schmelze in einer Menge von 1 bis 3 Gew.% zugegeben wird und die 
Schmelze geruhrt wird, um das Schaumen zu bewirken. 

is 2. Verfahren nach Anspruch 1, wobei vor der Zugabe des Eindickers der gesamte Korper einer Form auf 
eine Temperatur, die nicht niedriger als der Schmelzpunkt des zu schaumenden Metalls ist, erhitzt wird, 
danach im AusdehnungsprozeS des Schaums die Form so verschlossen wird, da& eine 
Luftfreisetzungsdffnung vorgesehen wird, die Luft innerhalb der Form durch Expansion einer Vielzahl von 
Blasen, die bei der thermischen Zersetzung des Schaumbildners erzeugt werden, nach auSen freigesetzt 

20 wird, dem geschmolzenen Metall erlaubt wird, das Innere der Form aufeufullen, um die 
Freisetzungsoffnung zu schlieSen und dadurch die Form luftdicht zu verschlieBen, der Innendruck der 
Blasen in der luftdicht verschlossenen Form erhoht wird, um unter den ausgeglichenen Innendrucken der 
Blasen eine einheitliche Zellstruktur zu bilden, und dann das Erhitzen der Form gestoppt wird, um den 
Metal Ischaum abzukuhlen und zu verfestigen. 

25 3. Schallabsorbierendes Material, hergestellt durch Schneiden eines nach dem Verfahren von 
Anspruch 1 erhaltenen Metallschaums zur Bildung eines plattenformigen Korpers mit der Schnittflache als 
einer aufceren Oberflache und mit inneren Oberflachen der Schaumzellen in dieser Oberflache offengelegt, 
um ein rauhes Muster zu bilden. 

4. Schallabsorbierende Platte nach Anspruch 3 und hergestellt durch Schaffung von 
30 Durchgangslochern in Zellwanden des Metallschaums, damit beide Seiten der Metallschaumplatte 

miteinander kommunizieren. 

5. Elektromagnetische Abschirmungsplatte, bestehend aus einem nach dem Verfahren von Anspruch 1 
erhaltenen Metallschaum, wobei der Durchmesser der die beiden Seiten der Platte verbindenden 
Durchgangslocher nicht groBer als 5 mm ist. 

35 6. Metal IschaunvLaminatplatte, die eine Kunstharzschicht umfafct, welche an mindestens einer Serte 
eines plattenformigen Korpers eines nach dem Verfahren von Anspruch 1 erhaltenen Metallschaums 
haftet, wobei die Harzschicht in offene Poren des Metallschaums eindringt. 

Reve indications 

40 

1. Procede de fabrication d'une mousse metal lique ayant une densite apparente de 0,2 a 0,8, et 
comprenant un agregat d'alveoles polygonales fermees ayant un diametre moyen de 2 a 10 mm, dans 
lequel on ajoute un agent moussant et un agent epaississant dans un metal fondu, et on agite la masse en 
fusion, ce metal fondu consistant en aluminium ou en un alliage de celui-ci, I'agent epaississant etant du 
45 calcium metallique et I'agent moussant etant de I'hydrure de titane, cet agent epaississant etant ajoute 
dans le metal fondu, selon une quantite de 0,2 a 8 % en poids, on agite la masse en fusion pour ajuster la 
viscosite de cette masse en fusion, on ajoute ensuite, dans la masse en fusion, de I'hydrure de titane en 
poudre selon une quantite de 1 a 3 % en poids, et on agite la masse en fusion pour effectuer I'expansion en 
mousse. 

so 2. Procede selon la revendication 1, dans lequel, avant d'ajouter I'agent epaississant, on chauffe 
I'ensemble du corps d'un moule, jusqu'a une temperature qui n'est pas inferieure au point de fusion du 
metal destine a etre expanse en mousse, puis au cours de I'operation de formation de la mousse, le moule 
est ferme en menageant un orifice d'evacuation d'air, I'air a I'interieur du moule est evacue a I'exterieur par 
expansion de plusieurs bulles produites par la decomposition thermique de I'agent moussant, on laisse le 

55 metal fondu remplir I'interieur du moule et obturer l'orifice d'evacuation en fermant ainsi hermetiquement 
ce moule, la pression a I'interieur des bulles dans le moule hermetiquement ferme, etant accrue pour 
former une structure atveolaire uniforme obtenue par equilibrage des pressions a I'interieur des bulles, et 
on arrete ensuite le chauffage du moule afin de refroidir et de solidifier le metal expanse en mousse. 

3. Materiau absorbant les sons prepare en decoupant une mousse metallique obtenue selon le procede 
60 de la revendication 1, pour former un corps sous la forme d'une plaque ayant, comme surface exterieure, la 

surface venue de coupe, et les surfaces interieu res des alveoles de la mousse de cette surface, etant 
exposees pour former un profil irregulier. 

4. Plaque absorbant les sons selon la revendication 3 et prepared en menageant des trous traversants 
dans les parois des alveoles de la mousse metallique de facon a ce que les deux faces de cette plaque de 

65 mousse metallique, commiquent entre elles. 
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5. Plaque de blindage electromagn6tique, consistant en une mousse metallique obtenue selon le 
proc6d<§ de la revendication 1, dans laquelle le diametre des trous traversants, mettant en communication 
entre elles, les deux faces de la plaque, n'est pas sup6rieur a 5 mm. 

6. Plaque stratifiee a base de mousse metallique, comprenant une couche de resine synthetique 
adnerant sur au moins une face d'un corps en forme de plaque realis§ en une mousse metallique obtenue 
selon le procedS de la revendication 1, cette couche de resine penetrant dans les pores exposes de la 
mousse metallique. 
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